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Our environment poses a constant threat of exposure by pathogenic viruses, whether to humans or
pets, domestic animals, or agricultural and marine products. No established methodology exists for
inactivating most viruses that could cause widespread communicable disease. It is therefore
imperative to realize a technology that can monitor the environment for viruses and help prevent their
spread and disease transmission. The key is to develop a practical sensor that can continuously
monitor the environment for viruses.

Therefore, nanofluidic sensor device which consists of a nanochannels sandwiched a couple
of nano-gap electrodes was proposed for sensor available to monitoring device. In this paper,
fabrication of measurement device is discussed. In this chapter, solution-sending and
particle-driving to nanochannel is disucussed as well.

In the third chapter, impedance of KCI buffer solution was measured in order to understand
phenomena in nanogap electrodes and impedance signal of KCl solution which is planned to
be used as buffer solution of virus solution. It is found that thickness of electrical double
layers can be analyzed by measuring impedance of electrolyte solution in a nanogap and by
using equivalent circuit model that reflects physics in a nanogap electrodes.

In the fourth chapter, impedance measurement for virus sample is conducted by the device
that has a couple of nanogap electrodes. Multiple particles, not a single virus, were measured
using nanogap electrodes. Impedance of three kinds of virus (baculovirus, tobacco mosaic
virus, influenza virus) was measured and analyzed.

In the last chapter, primary results and current technological challenges were summarized.
Also, future prospect of proposed sensing method was discussed.
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